The Dietary Guidelines for Americans 2010 provides authoritative advice on what Americans should eat to stay healthy.
Introduction
The DGA 4 serves as the scientific basis of nutrition policy in the United States (1) . When first published in 1980, the DGA posed the question, "What should Americans eat to stay healthy?" (2) . These guidelines have been reviewed and revised every 5 y. The latest version of the guidelines (3) is based on an expert panel, evidence-based review of research; the panel concluded that moderate evidence suggests that consumption of 250 mg/d of (n-3) fatty acids (also known as omega-3 fatty acids) is associated with a reduced risk of mortality from coronary heart disease (4). In addition, results suggest that maternal intake of (n-3) fatty acids during pregnancy and lactation is associated with increased DHA levels in breast milk and improved infant health outcomes such as visual acuity and cognitive development (4) .
The DGA report further emphasizes that, currently, seafood is the main food source of two types of (n-3) fatty acids, EPA and DHA, in the American diet. However, in the US, intake of seafood is~99 g (3.5 oz)/wk (3) . The DGA suggests, for the first time, a quantitative recommendation for people to increase seafood consumption to 250 g/wk. Three different scenarios with different levels of seafood consumption were analyzed by the expert panel: 1) 113 g/wk of seafood of high (n-3) fatty acids; 2) 227 g/wk of seafood including seafood both low and high in (n-3) fatty acids; and 3) 340 g/wk of seafood low in (n-3) fatty acids (4) . This paper assesses the cost implications of increased consumption of (n-3) fatty acids from marine and nonmarine sources. The paper examines current consumption patterns of seafood in adults in the US as a source of (n-3) fatty acids and is followed by an analysis of nonmarine and supplements as alternatives to seafood to achieve similar recommended levels of (n-3) fatty acids.
US is low at~85-113 g/wk. The DGA recommend an intake of 250 mg/d of EPA and DHA combined. To achieve this intake, Americans would, on average, have to double their consumption of seafood.
The major determinants of food consumption are taste, price, and convenience (5) . Data are based on the latest NHANES for [2007] [2008] (Table 1) ; .70% of men and women consume fish in any given month, with the major fish sources being tuna and salmon (6) . However, the amount of EPA and DHA in commonly consumed seafood varies; we provide a breakdown of EPA and DHA content of selected fish ( Table 2 ). The amount needed per month to meet a daily consumption level of 250 mg of EPA and DHA combined and cost per month to achieve this consumption level varies. Sources such as herring are high in EPA and DHA and relatively inexpensive. Herring, however, is not one of the most commonly consumed fish in the US. Tuna and salmon are consumed by 35.0 and 26.8% of American adults, respectively (Table 1) . However, because canned tuna is a relatively poor source of EPA and DHA, the cost per month to supply the recommended levels of EPA and DHA is more than 3 times that of salmon ( Table 2) .
The DGA report limits the recommendation for increased EPA and DHA to food sources only. However, based on NHANES 2007-2008 data, the majority of Americans consume one or more dietary supplements (6) . The data presented provide an analysis of EPA and DHA costs from 3 types of fish oil supplements: regular, double, and triple, which contain 300, 600, and 900 mg, respectively, of EPA and DHA ( Table 3) . Similar to the data provided for fish, there is wide variation in the cost of consuming EPA and DHA exclusively from fish oils. On average, however, EPA and DHA provided from fish oils are substantially less expensive than from marine food sources.
The issue of nonmarine sources of EPA and DHA has recently received more attention as novel products have been developed. SDA-enhanced soybean oil has been under development, although it is not yet available commercially. The conversion of SDA to EPA is more efficient than that of ALA to EPA (9) . The EPA equivalent produced by SDA-enhanced soybean oil is examined ( Table 4 ). Note that the data are characterized by low, medium, and high conversion rates of SDA to EPA based on the available research (10) (11) (12) . In addition, because SDA-enhanced soybean oil has not been marketed, analysis is based on the assumption of a 10 or 20% increase in price above the regular soybean oil price. The cost per month needed for 250 mg/d of EPA is less than from either marine or supplement sources. However, SDA is converted only to EPA (9) . The requirement of 250 mg/d is based on EPA and DHA combined. Additional analyses were conducted to evaluate the cost of obtaining EPA from SDA-enhanced soybean oil and EPA and DHA from supplements ( Fig. 1) . For the combined intake of SDA-enhanced soybean oil and fish oil supplements to provide 250 mg/d, the cost would be $0.7/mo (analysis available on request to author). There is no guidance of the percentage of EPA and DHA within the 250 mg/d standard. For these analyses, the assumption was 75% EPA and 25% DHA. Obtaining EPA and DHA from a combination of supplements and SDA-enhanced soybean oil increases the cost per month compared to the SDA soybean oil alone. EPA and DHA coming from marine sources exclusively are more expensive than SDA-enhanced soybean oil, fish oil supplements, or a combination of both (Fig. 2) .
The DGA has traditionally emphasized that nutrients should come from food rather than supplements (3). One rationale for this is that foods provide a range of nutrients as well as kilocalories. Rather than examining products on a nutrient by nutrient basis, a more appropriate approach is to analyze nutrient density. The FQS/g of a food item is the ratio of shortfall nutrients:avoidance nutrients (13) . The nutrient density of selected food categories per 100 g of product per dollar spent is shown ( Table 5) . A higher FQS value in Table 5 indicates that for each dollar spent, more nutrient-dense foods are purchased. Salmon is a nutrient-dense food; however, the category of legumes is even more nutrient dense per dollar spent than salmon. Thus, obtaining nutrients from the legumes group is a cost-efficient way to increase the nutrient density of the diet. Several other issues have emerged related to the increased consumption of fish and seafood. The DGA is unambiguous that people should increase their intakes of EPA and DHA, with a specific recommendation to increase consumption of seafood. However, there are some caveats put forth. Due to the high methyl mercury content of some seafood sources (Table 6 ), pregnant and breast-feeding women are advised to avoid tilefish, shark, swordfish, and king mackerel. In addition, pregnant and breast-feeding women are also advised to limit consumption of white albacore tuna to 170 g/wk. With these caveats, the expert panel (4) concluded the benefits of consuming seafood as a source of EPA and DHA outweigh the risks.
Another concern related to seafood intake is the overfishing and strain on sustainable supplies. From a production viewpoint, the United Nations FAO reports that there has been Cost of (n-3) fatty acid consumption 607S exponential growth in both caught and farmed fish (14) . Growth in the latter category is most pronounced since 1990. Concomitant with the production data, the FAO reports that the number of extinct or almost extinct species of fish continues to increase (14) . A related issue is that as populations increase their incomes, even slightly, there is a greater demand for animal products, including seafood (15) . The combined effect of overfishing and changing consumption patterns creates a strain on marine sources of EPA and DHA as the exclusive source of (n-3) fatty acids. The DGA report does caution that "increased consumption of seafood will require efficient and ecologically friendly strategies be developed to allow for greater consumption of seafood that is high in EPA and DHA and low in environmental pollutants" (4) . The challenge now is to identify strategies that allow for increased seafood consumption in an environmentally friendly manner.
Conclusions
As discussed at the beginning of this paper, the DGA provide the science behind nutrition policy in the US. However, equally important, the DGA must be promoted to effectively change consumer behavior (16) . The data presented in this paper illustrate that there are a range of strategies that can be used to achieve an optimal level of intake of EPA and DHA. Although recommendations to increase intake of seafood are one such strategy, this approach has cost implications. The cost of plant, marine, and supplement sources for EPA and DHA vary widely. Seafood as the primary or only source of EPA and DHA is, on average, more expensive than plant-or supplement-based strategies. The advantage of encouraging an increase in seafood consumption is that~70% of Americans eat seafood in any given month. However, for people who do not consume and/or cannot afford seafood as the primary source of EPA and DHA, alternative sources are needed. To respond to consumer food preferences and income constraints across households, it is likely that a menu of interventions will be needed to achieve the goal of increased intake of EPA and DHA. Although plant sources of (n-3) fatty acids appear promising, the DGA Expert Committee was cautious and noted, "Evidence is currently insufficient to make a formal guideline to increase (n-3) intake from plant source without additional evidence from randomized clinical and prospective observational studies among participants with a broad range of (n-3) intakes" (4). The advantage of plant sources of EPA and DHA are not only the costeffectiveness but also the SDA-enhanced soybean oil is intended for a woman who is pregnant or breastfeeding and who weights124 pounds (56 kg).
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to be an ingredient in a range of products. Thus, changes in consumption could occur without necessitating investment in social marketing campaigns to change consumer behavior.
